Background The Type D (distressed) personality refers to a general propensity to psychological distress defined by the combination of negative affectivity and social inhibition. Type D personality predicts poor mental and physical health in cardiac patients, but it has been argued that its assessment is affected by the state of illness. Therefore, validation of the Type D construct in healthy adults remains essential. Purpose The objectives of this study were (1) to validate Type D personality against temperament and character dimensions in young, healthy adults and (2) to investigate the association between Type D personality and predeployment mental health. Method Type D personality, temperament, and questionnaires on mental health were filled out by 86 healthy male Dutch military personnel before UN deployment to Afghanistan. Results Type D personality was present in 16% of healthy military personnel before deployment. The Type D components social inhibition (α=0.89) and negative affectivity (α= 0.85) correlated positively with harm avoidant temperament (r=0.66 and 0.46) and negatively with self-directed character (r=−0.33 and −0.57). In addition, these four traits loaded on the same broad personality dimension. Military men with a Type D personality not only reported significantly less selfdirectedness and more harm avoidance as compared to nonType D men (p<0.001) but also more symptoms of PTSD, general emotional distress, and hostility (all p<0.012). Conclusions Type D personality was associated with harm avoidance, low self-directedness, and increased symptoms of PTSD and hostility in men awaiting deployment. This association was not caused by any somatic confounding in these young, healthy men.
Introduction
Type D personality refers to the combination of two traits: negative affectivity (the tendency to experience feelings of dysphoria, anxious apprehension, and irritability) and social inhibition (the tendency to feel uncomfortable and inhibited in social interactions) [1] . A growing body of evidence shows Type D personality as a risk factor for poor prognosis in patients with cardiovascular disease, independent of traditional biomedical risk factors [2] . In addition, in patients who survived a myocardial infarction, Type D personality was found to predict post-traumatic stress disorder (PTSD) above and beyond other risk factors such as age, gender, neuroticism, and extroversion [3] . It has been suggested that the presence of Type D may be affected by the state of illness, as "the knowledge of having a serious illness affects people's moods and confidence in social interactions" [4] . In this respect, one could argue that Type D is disease state specific rather than a stable trait. Therefore, it is important to validate the Type D personality construct in a young, healthy group of persons who are free from underlying somatic disease.
Type D personality has a prevalence of 19% in the general population [1] . It has been validated against the "big five" NEO-FFI personality model [1, 5] , which was originally developed to account for adult individual differences in the general population. Negative affectivity showed a high positive correlation with neuroticism, and negative with extraversion, conscientiousness, and agreeableness, whereas social inhibition was negatively correlated to extraversion and conscientiousness and positively with neuroticism [5] . However, information on the temperamental characteristics of the Type D construct is lacking. Cloninger's temperament and character inventory (TCI) was designed to assess novelty seeking, harm avoidance, reward dependence, and persistence. These four temperament dimensions are assumed to be inheritable stable traits which have a psychobiological basis. The three character dimensions self-directedness, cooperativeness, and selftranscendence provide a more complete description of individual differences [6] . The TCI and the NEO-FFI domains are interrelated [7] ; neuroticism is correlated with harm avoidance and negatively with self-directedness, and extraversion is correlated with reward dependence and novelty seeking and negatively with harm avoidance. Based on previous studies [1, 5, 7] , we hypothesized that the Type D subscale negative affect (related to neuroticism) is positively correlated with harm avoidance and negatively with self-directedness and that social inhibition (related to extraversion) is positively correlated with harm avoidance and negatively with novelty seeking and reward dependence.
The study population of healthy respondents in the present study was comprised of military personnel before deployment to Afghanistan. Military personnel are at risk for exposure to traumatic events during deployment on a peacekeeping or combat mission. Deployment to a war zone is characterized by chronic hyperarousal on which traumatic events can be superimposed. Being exposed to or witnessing of traumatic events is the major determinant for the development of mental health complaints, of which PTSD is the most well known [8] [9] [10] [11] [12] [13] [14] [15] . Pre-existing personality traits have also been associated with an increased risk for the development of PTSD. Predeployment negativism and psychopathology, but not shyness or extraversion, have predicted post-deployment PTSD [16] . Elevated levels of neuroticism, a harm avoidant coping style, hostility, and low self-efficacy have all been associated with PTSD [13, [17] [18] [19] . These personality characteristics may reflect a general vulnerability for developing PTSD. In this respect, we hypothesized that Type D personality is related to pre-deployment reported mental health problems.
The goal of the present study was twofold: (1) to validate Type D personality against temperament and character dimensions in a group of young, healthy adults and (2) to investigate the association between Type D personality and pre-deployment mental health problems.
Methods

Participants
Ninety-two Dutch military persons (86 men, six women; mean age 28.5 years, SD=8.7, range 18-53, median 25 years) were included in a pre-deployment training period in October 2006 before being sent on a 4-month UN deployment to the province of Uruzgan, Afghanistan. Study participation was on a voluntary basis. Questionnaires were filled out during a morning session. All participants provided informed consent, and the study was approved by the medical ethical committee of the University Medical Center Utrecht.
Measures
Type D Personality
The DS14 was used to evaluate negative affectivity (NA) and social inhibition (SI). The 14-item scale was divided in two groups of seven items to assess NA and SI. The responses were evaluated on a five-point Likert scale, ranging from 0 (false) to 4 (true), the score range is 0-28. Type D personality type was defined according to previously set cutoff scores (NA≥10 and SI≥10).
Temperament and Character
The short form of the temperament and character inventory (TCI-105) [20] is based on Cloninger's psychobiological model of temperament and character [6] . It consists of 105 true or false items, divided into four 15-item temperament scales (novelty seeking, harm avoidance, reward dependence, and persistence) and three 15-item character scales (self-directedness, cooperativeness, and self-transcendence). The mean ± standard deviation of the general Dutch population is given in Table 2 [21] .
Mental Health PTSD The self-rating inventory for post-traumatic stress disorder [22] was used to assess self-reported PTSD symptoms. This scale includes 22 items based on DSM-IV criteria for PTSD, with subscales intrusion, avoidance, and hyperarousal and a total score. The items are rated on a four-point Likert scale, ranging from 1=not at all, to 4= extremely. Cronbach's alpha was 0.70 for the intrusion subscale (possible range 6-24), avoidance=0.79 (possible range 9-36), hyperarousal=0.76 (possible range , and the total score=0.88 (possible range 22-88). Cutoff criteria for self-reported PTSD have been suggested [22, 23] , though a PTSD diagnosis should be validated based on a clinical interview as well [8] .
General distress and hostility General complaints were measured with the Symptom Check List 90 (SCL90) [24] . The scale consists of 90 items on a five-point Likert scale, ranging from 1 (not at all) to 5 (very much). The total score indicates the general level of distress (Cronbach's alpha= 0.95); the average distress score for the general population (n=2,368) is 118.3 (SD=32.4) [25] . In the present study, the lowest value of the scale was set to 0 instead of 90.
The Cook-Medley Hostility Scale was used to measure hostility (Cronbach's alpha=0.83) [26] . Since the subscales cynicism (α=0.73), aggressive responding (α=0.54), and hostile affect (α=0.51) as suggested by Barefoot et al. [26] had insufficient internal validity, the total score based on 50 true/false items was used in the present study (range 0-50). As a reference, the total score in the study of Suarez et al. in healthy nonsmoking American males (n=90) was 19.1 (SD=7.7) [27] .
Statistical Analysis
Principal component analysis with varimax rotation was used to evaluate the structural validity of the DS14. A secondary factor analysis was used for the subscales of the DS14; NA and SI, together with the subscales of the TCI-105; NS, harm avoidance, reward dependence, persistence, self-directedness, cooperativeness, and self-transcendence. The variance of factor loadings were maximized and displayed in the rotated component matrix by making high loadings higher and low ones lower. This facilitates the interpretation of a factor by making unambiguous the variables that correlate with it [28] . Pearson correlation (one-tailed) was used to correlate the DS14 with the TCI-105 scales. The internal consistency was assessed with Cronbach's α and the mean inter-item correlation (MIIC, the mean of all item correlations). Correlations between the DS14 subscales with the other questionnaires were done with either Pearson correlation (one-tailed) for the hostility score, Spearman's rho (one-tailed) for the general distress score, due to skewed data, and Kendall's Tau for the PTSD subscales, as they were left censored. Mean scores in TCI-105 subscales and hostility stratified by Type D personality were analyzed with a one-way ANOVA. Due to a skewed distribution of the SCL90 total score and censored PTSD data (most people report no complaints), stratification by Type D personality was done with a Mann-Whitney U test. Comparisons of norm scores with the mean and SD in this study were done with a Student's t test. A p value of 0.05 was considered significant. All analyses were performed with SPSS 11.0 and 17.0 for Windows (SPSS Inc, Chicago, IL, USA).
Results
Type D Assessment in Military Personnel
The prevalence of Type D personality was 15% (14/92); none of the six women in this group met the Type D criteria, and they were excluded from further analysis. The mean negative affect score was 6.53 (SD=4.6), which is not different from the mean NA score of the general population (N=1,235, mean=6.3, SD=5.3, t value=0.44, p=0.67) [1] . The studied group reported less social inhibition (mean= 8.55, SD=5.9), compared to the general population (mean= 10.2, SD=6.6, t value=−2.26, p=0.012).
The test for the validity of the DS14 confirmed the twofactor structure. The assumptions of the Kaiser-MeyerOlkin measure of sampling adequacy (0.85; df=91, p= 0.005) [1] and the Bartlett's test of sphericity (p<.001) were met. The scree plot showed the two-factor structure with a total of 59.7% explained variance, 30.8% for NA, and 28.8% for SI. All of the DS14 items loaded on their corresponding trait factor ( Table 1 ). The internal consistency of the scale was good (Table 1) . Type D persons were not different in age, BMI, smoking, alcohol use, previous deployment, marital status, and medication use compared to non-Type D persons. There were no Type D participants in the "higher educated" category, and more Type Ds in the lower educated category (Table 2) .
Type D, Temperament, and Character
There was a significant correlation between the DS14 and the TCI subscales (Table 3 ). The SI scale correlated r=0.66 (95% CI=0.52-0.76) with harm avoidance, indicating 44% shared variance, whereas NA had a negative correlation with self-directedness (r=−0.57, 95% CI=0.41-0.70), indicating 32% shared variance. Smaller, but significant, correlations were observed for negative affect and social inhibition with harm avoidance, persistence, and cooperativeness.
Secondary factor analysis showed a five-factor solution (KMO value=0.696, Bartlett's test of sphericity p<.001).
The model explained 72.7% variance. The SI and NA subscales loaded on one factor together with harm avoidance and (low) self-directedness. The remaining subscales of the TCI fitted in separate factors.
Persons with a Type D personality reported significantly lower levels of self-directedness and higher levels of harmavoidance (Table 4) . A lower level of persistence in Type D persons was not significant after Bonferroni correction.
Compared to norm scores of the general population (21 ,  Table 4 first column), non-Type D military personnel were more novelty seeking, less harm avoidant, less reward dependent, more persistent and self-directed, and showed less cooperativeness and self-transcendence. Type D military persons were not different from the general population with two exceptions: they showed significantly lower scores for reward dependence and cooperativeness (both p=.003).
Type D and Mental Health
Type D personality was associated with significant higher levels of self-reported PTSD symptoms; intrusion, avoidance, and hyperarousal (Fig. 1) . Negative affectivity had a positive correlation with the self-reported PTSD scales intrusion (r=0.25, p=.002), avoidance (r=0.35, p<.001), and hyperarousal (r= 0.39, p <.001). Social Inhibition correlated positive with the PTSD scale avoidance (r= 0.31, p<.001).
Regarding general mental health, Type D personality was associated with a significantly higher SCL-90 general distress score and a higher hostility score (Fig. 2) . The subscale NA showed a significant positive correlation with general distress (r=0.49, p<.001) and hostility (r=0.43, p<.001). A significant correlation was also found between the SI subscale with general distress (r=0.24, p=.013), and hostility (r=0.23, p=.017).
In addition, a post hoc multivariate regression analysis was done to control for the observed differences in education level (low, medium, high). Type D remained significantly related to increased mental health scores of PTSD symptoms (intrusion, avoidance, and hyperarousal, F (1, 84) = 7.3, 8.0, and 7.5, p = .008, .006, and .008, respectively), general distress and hostility (F(1,84)=19.3, and 5.6, p<.001, and .20, respectively). 
Discussion
The present findings indicate that Type D personality is present in a subgroup of healthy military personnel before deployment. The Type D subgroup has elevated scores on the temperament and character scales harm avoidance and self-directedness and shows higher levels of PTSD symptoms, general distress, and hostility compared to the non-Type D group. The overall low scores on the temperament and character subscales imply that military personnel is tougher and more resilient than the general population, which would make them more suitable for their work and probably somewhat less prone to health-related complaints as PTSD. The study by Engelhard and colleagues points in that direction, showing that Dutch military personnel after a 4-month deployment to Iraq had a rather low mean prevalence (3-4%) of clinically diagnosed PTSD [8] . The group of Sareen et al. showed that a military group which had been deployed on a peacekeeping mission but had not been exposed to combat or atrocities were at lower risk for certain mental disorders [14] . Hotopf et al. compared UK armed forces either deployed to the Iraq war or not but did not find significantly worse health outcomes in the deployed group compared to the non-deployed group [29] . However, the present findings may imply that a subgroup of deployed soldiers are at increased risk for mental health problems, i.e., those with Type D personality.
The Type D subscales negative affect and social inhibition showed good internal consistency. Also, the constructs of negative affect and social inhibition were well validated. The findings add to the knowledge that Type D is present in a healthy group of adults, without disease complaints. Our studied group showed less social inhibition compared to the general population, and the Type D prevalence was somewhat lower than in the general population, i.e., 16% vs. 19%, respectively. There were significant correlations between SI and NA with the temperament and character scales. Social inhibition was strongly correlated with harm avoidance and to some extent correlated negatively with reward dependence, persistence, and self-directedness, but not with novelty seeking as we had hypothesized. NA was negatively correlated with self-directedness and positively correlated with harm avoidance and to some extent with reward dependence, persistence, and cooperativeness. These findings were confirmed by factor analysis; NA, SI, harm avoidance, and self-directedness grouped into a single factor, probably due to the overlap between the SI and NA scale.
Despite low to normal scores of the military group on harm avoidance compared to the general population, a higher SI score was related to an increase in harm avoidance. Harm avoidance involves a heritable bias in the inhibition of behavior and is characterized by fear of uncertainty, shyness with strangers, pessimistic worry, and fatigability [6, 30] . SI refers to "the tendency to inhibit emotions/behavior in social interactions" [1] , which matches the harm avoidance construct on a conceptual level.
Non-Type D persons reported overall high levels of selfdirectedness, whereas Type D persons were not different from the general population. Persons high in selfdirectedness are said to be responsible, self-confident, realistic, and effective in their actions [6, 30] . Persons with high negative affect show dysphoria, worry, and irritability [1] . The relation with self-directedness shows that it is not just a negative perception of events that forms the basis of this construct, but those persons are also less capable of adapting their behavior to achieve goals based on a realistic assessment of facts. This was confirmed in a study by Schiffer et al. [31] showing that Type D persons were less likely to seek help for chronic heart failure symptoms despite appraising their complaints as worrisome. A high score on negative effect, and consequently Type D personality, suggests that this group is more at risk for worrying after a traumatic event but at the same time may be less likely to seek help. Compared to the non-Type D group, the Type D group shows harm avoidance levels in the range of the general population, but even within the low harm avoidance range, the relationship between being low in harm avoidance and at the same time being less shy and passive becomes apparent. Therefore, the Type D group may be considered to benefit less from the protective effect of a harm avoidance score compared to their non-type D colleagues. The TCI-105 scores of the other subscales showed that nonType D military persons had significantly higher levels of novelty seeking (being curious, easily bored, and impulsive) and persistence (perseverant, ambitious) and lower scores in reward dependence (independence), cooperativeness (hostility, aggressive), and self-transcendence (rational, controlling) than the general population. This finding was confirmed in the study of Rademaker and colleagues [32] for all scales except the reward dependence and cooperativeness scales. The temperament and character subscales of the Type D subgroup were not different from the general population, with two exceptions: Type D persons had significantly lower scores for reward dependence and cooperativeness, as compared to the general population. On the extreme end, low reward dependence is associated with being socially insensitive and indecisive, and persons low in cooperativeness tend to be inconsiderate of other people's rights or feelings. How and if these traits show a pre-existing vulnerability for combat-related health problems is not known to date.
Hostility, psychoneuroticism, negativism, and predeployment PTSD symptoms are risk factors for future development of deployment-related health complaints [16, 19, [33] [34] [35] . The group with Type D personality showed the highest levels of health-related complaints such as PTSD symptoms, general level of distress, and hostility. The combination of high scores on negative affect and social inhibition may, therefore, render the Type D persons least protected, compared to the non-Type D group, for future development of deployment related health complaints. In a group of Polish firefighters, Type D personality was related to PTSD symptoms [36] . Moreover, the suggestion that Type D persons are more prone to pessimistic worrying, but less likely to seeking help, adds to this vulnerability.
A limitation of this study is the relatively small number of participants in the Type D subgroup. Any statistical problems due to nonlinearity, however, were exploratively examined by nonparametric analysis, which did not yield different results. We have included young, healthy male military personnel who participated on a voluntary basis; this may have introduced a bias, and as a result, the generalizability of these findings may remain limited to similar (military) samples. The cross-sectional design is a limitation as well; we can only speculate on the effect of Type D personality on possible long-term health outcomes. Longitudinal research on deployment-related health problems is, therefore, indispensable.
Despite these shortcomings, the results show that Type D personality is a promising pre-existing risk factor for poor health outcome. The multi-trait approach, observing temperament and character scales, general distress and known risk factors as hostility and PTSD symptoms in relation to the Type D construct, all support the potential role of Type D personality as a risk factor.
In conclusion, both Type D subscales negative affectivity and social inhibition were related to more harm avoidance (temperament) and less self-directedness (character) in young, healthy men. This suggests that men with a Type D personality have a tendency to be more at risk for worrying after a traumatic event but at the same time may be less likely to seek help. Despite good overall mental health in this group of men awaiting deployment, those with a Type D personality showed the highest levels of PTSD symptoms, general emotional distress, and hostility. We, therefore, speculate that persons with Type D personality are the most vulnerable to post-deployment health complaints, which may prove its value as a predictor in follow-up studies.
